INTRODUCTION
Pollination has been identified as one of the key 'ecosystem services' upon which human life depends (Daily 1997) , and is important in the functioning of ecosystems (Nabhan and Buchmann 1997; Kevan and Viana 2003) . Pollination occurs by biotic or abiotic means. Biotic pollination entails the activities of insects, birds and mammals (Faegri and van der Pijl 1979; Proctor et al. 1996) . The plant-pollinator relationship is vital for conservation and maintenance of the Earth's biodiversity (Daily 1997; Kearns et al. 1998; Kevan and Viana 2003) , and approximately 90% of the world's flowering plants require biotic pollination (Buchmann and Nabhan 1996) . Because of the relationship between the plant and pollinator, a decline or loss of either species could ultimately affect the survival of both, and have ramifications throughout natural and agricultural foodwebs (Kearns and Inouye 1997; Allen-Wardell et al. 1998) .
About a third of the crops we eat require insect pollination (McGregor 1976; Free 1993; Buchmann and Nabhan 1996) . The economic value of all pollinator services including honeybees, Apis mellifera, to US agriculture is $US5.7-13.4 billion a year (Southwick and Southwick 1992; Robinson et al. 1989; Morse and Calderone 2000; Anon 2003 ). The western honeybee (A. mellifera) provides pollination services in Canada worth about $CDN1 billion each year (Canadian Honey Council 2005) . The adverse implications of pollinator shortages to producers and to consumers has been recognized for specific crops in Canada (e.g. alfalfa (Richards 1984) and low-bush blueberries) since the 1940s, and in the natural environment since the 1970s (Kevan and Phillips 2001) .
In the absence of managed pollinators, the services of wild pollinating species (e.g. orchard bees (Osmia lignaria), the hoary squash bee (Peponapis pruinosa), and the southeastern blueberry bee (Habropoda laboriosa)) become more important (Bohart 1972; Canto-Aguilar and ParraTabla 2000) . Species of native bees are known to be efficient pollinators of crops (Goulson 2003; Strickler and Cane 2003) , and although some farmers rely on native insects for crop pollination (Cane and Payne 1990; Willis and Kevan 1995; Cane 1997; Bosch and Kemp 2001) , none has been managed, and their economic value has not been assessed (Allen-Wardell et al. 1998; Kevan and Phillips 2001) .
The decline in the number of pollinators is most evident in the southern regions of Canada and can be attributed to habitat loss and fragmentation, pesticide use and pests (Kevan 1975 (Kevan , 2001 Stubbs and Drummond 2001; Kremen and Ricketts 2000; Kremen et al. 2002; Kearns and Inouye 1997; Kearns et al. 1998, Rathcke and Jules 1993) . The main consequence of declines in native pollinators is the potential decrease in biodiversity with its associated social and economic concerns (Watanabe 1994; Allen-Wardell et al. 1998; Kevan and Phillips 2001) .
Concerns for pollinators' conservation are growing at the international level. In 1995, the International Initiative for the Conservation and Kevan et al. 2002) . A broad movement to conserve pollinators throughout Mexico, the USA and Canada has developed as the North American Pollinator Protection Campaign (NAPPC 2005) . However, a dichotomy exists between the ecological-agricultural roles of pollinator species (about which much is known) and the ultimate basis of their conservation (i.e. legislation), about which so little has been done. Although the general importance of biodiversity is already reflected in much international and national law, developing specific legal protection of wild pollinators is equally important because effective conservation of wild pollinators and their habitats rests upon modern legislation containing explicit provision for these species and their environmental services. Most existing legislation pertaining to pollinators deals with proprietary rights and liabilities related to the keeping of domesticated bees (Frimston and Smith 1993) . This paper, prepared at the request of the NAPPC, relates directly the conservation of pollinating species to law. It determines whether current Canadian legislation contains adequate provisions for conserving and improving the status of native, wild pollinators, based on a systematic search of both federal and provincial legislation. Under Canadian jurisdiction, native and managed pollinators fall under provincial, not federal, law, except for issues to do with trans-border shipping. However, legislative issues concerning biodiversity and the general environment exist at both the federal and provincial levels. Thus, both federal legislation and its provincial counterparts could contain provisions for native pollinator protection and conservation. In Canada, native pollinators include birds and insects, but this paper is limited to insects, including species from the orders Hymenoptera (mostly bees), Diptera (true flies), Lepidoptera (butterflies and moths) and Coleoptera (beetles). Should any legislative deficiencies be detected at the federal and/or provincial level, recommendations can be made for amending existing legislation and developing new legislation for better pollinator conservation.
METHODS
Current federal and provincial legislation in Canada was examined with respect to pollinators. Only 'hard laws' were examined in this study, rather than 'soft laws'. Soft laws, such as government agreements, strategies, plans and accords are usually not supported by dedicated legislation; they may be subject to discretionary use, and they lack powers of enforcement (Lyster 1985) . Hard laws, by contrast, are legally enforceable.
The federal and provincial legislation examined dealt with apiculture, agriculture, forestry, parks and protected areas, the general environment and wildlife conservation. This array of legislation was chosen based on its potential to contain consideration for pollinator protection. The methodology was based on assessment of legislation by Thomas (2002a, 2002b) , Thomas (2003, 2006) , and Vásárhelyi et al. (2004) . The preamble to each act, as well as the regulations contained therein, was examined, including the wording, specific statements within each act, and the context in which they were mentioned and used. Federal and provincial legislation was categorized into one of three classes: a) contains definite, explicit, provisions for pollinator conservation; b) is related to, but does not currently have specific and explicit provisions for pollinator conservation, as when giving direction for the protection of other invertebrate species or broad environmental protection; and c) has nothing to do with pollinator conservation and no provisions are present. Separate tables were created for federal and provincial legislation, and each act examined was assigned to whichever criterion category it fell under. This indicates the extent to which a particular law is able to protect pollinators.
Special attention was given to Ontario in the provincial assessment because it is the province where, in the southern region, the greatest amounts of natural habitat change and degradation have occurred due, collectively, to human population expansion, industrialization and agriculture (Findlay and Houlahan 1997; Neave et al. 2000) , and the province for which the largest variety of environmental and agricultural legislation has been developed. The province has been proactive in its approach to pollinator protection through the activities of the Ontario Beekeepers' Association (OBA), the Ontario Honey Bee Pollination Association and the Ontario Ministry of Agriculture and Food (Kevan and Rathwell 1988; Kevan 1988) . The pioneering activities of the OBA regarding integrated pest management for the control of parasitic mites in honeybees attests to a long-term interest in the status of Ontario's pollinators Kevan 1999a, 1999b) . The Entomological Association of Ontario has actively promoted the conservation of pollinators in the province (Entomological Society of Ontario 1987). Accordingly, a greater array of Ontario legislation was examined that included broader provisions for landscape and ecosystem protection. We used three criteria to assess each act: the presence of explicit provisions for pollinator protection, the presence of explicit provisions for invertebrate species protection, and provisions for general ecosystem protection.
A similar level of analysis for every province and territory of Canada, while warranted, was beyond the scope of this study. Following the examination of the legislation, suggestions are made for the amendment of current federal and provincial laws to enhance native pollinator protection and conservation.
RESULTS

Canadian federal legislation
Examination of the federal legislation revealed that there is currently no legislation in Canada dealing explicitly with native pollinator conservation. However, some legislation is related indirectly to pollinator conservation. Each piece of legislation was assessed with regard to three criteria: 1) Definite and explicit provisions for pollinator conservation;
2) Related to, but lacking explicit provisions for, pollinator conservation;
3) No provisions for any aspect of pollinator conservation.
The following federal acts were reviewed: Canada National Parks Act (2000) (2005) . All the above acts scored positively on the second criterion, but negatively on the other two.
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This legislation involves provisions to protect biodiversity, manage wildlife species at risk, conserve ecological integrity or protect the environment and agriculture. The conservation of pollinators and the importance of their protection are thus implied in this legislation, but no specific and explicit provisions for native pollinator conservation are present. An example of legislation related indirectly to pollinator conservation is the Canada National Parks Act (2000, c. 32) which defines ecological integrity and states that 'maintenance or restoration of ecological integrity, through the protection of natural resources and natural processes, shall be the first priority of the Minister when considering all aspects of the management of parks' (s. 8 (2)). Pollination is one of these natural processes and is important for ecosystem function. The concept of restoring and maintaining ecological integrity of habitats such as national parks and their adjacent areas can be realized more readily if there are provisions for pollinator conservation. Although this act does not address native pollinator protection explicitly, it is implied as the act contains provisions for habitat protection.
The Animal Health Protection Act (R.S.Q. 2005. c. P-42) contains special provisions to protect honey bees (presumably, since bee is undefined). In Section 11.6 any contamination of bees by 'Africanized or any undesirable genotype thereof' is to be regarded as a parasitic disease of bees. Section 11.12 prohibits the application of chemical or biological compounds that are toxic to bees on plants during the blooming period. This provision could apply equally to native pollinator species pollinating the same crops (e.g. orchard bees) at the same sites, but such native species are not mentioned explicitly in the act. However, Section 1.14 3) 'makes applicable to insect pollinators other than bees those provisions of Division 1 the Minister dictates,' so there is some potential for discretionary extension of the provision of this act to wild pollinating species.
Canadian provincial legislation
Of all the provincial legislation examined with respect to pollinators, livestock agriculture, biodiversity and environmental protection, the legislation related to bees was found to be, generally, the most relevant to native pollinator protection. Assessment of the provincial legislation, using the same criteria as for the federal legislation, revealed that there is little provision dealing explicitly with native pollinator conservation for most Canadian provinces. Only eight of the ten Canadian provinces have acts related to bees. The following provincial acts were reviewed: Alberta ( The definition of 'bee' in these documents is limited to the exotic European honeybee, Apis mellifera. Therefore, these acts do not have specific provisions for native pollinator conservation because they deal with only one particular nonnative bee species. The exception to this is the Manitoba Bee Act (C.C.S.M. c. B15) which includes the alfalfa leafcutting bee, Megachile rotundata, also an introduced species (Stephen 2003) . The definition of 'bee' as Apis mellifera and Megachile rotundata means that there are provisions for their protection, but not for any native bee species. In general, the provincial bee acts and regulations provide protection of the beekeepers' apiaries and areas where crops are primarily insect-pollinated. The main purpose of this legislation is to protect the beekeeping and agricultural industry, rather than native pollinators in general. As an example of this, the Alberta Livestock Diseases Act (R.S.A 2000, c. L-15) defines bees, inter alia, as 'species of animal used for crop pollination,' but it is implicit in this act that what is stipulated is the health of the commercial honey bee.
Ontario Legislation
There is currently no provincial legislation for Ontario containing specific provisions for the protection of wild pollinator species. The only act that identifies a specific pollinator is the Ontario Bees Act (R.S.O. 1990, c. B.6) ( Table 1) . That defines 'bees' as the 'insects known as Apis mellifera' (s. 1), which precludes any possible protection of other pollinator species. The act mainly makes provisions for the maintenance of apiaries, regulations regarding diseases of the bees, and rules regarding the importation of queens and hives. The legislation has little provision for the protection of honeybees in the natural environment. However, the act requires cessation of biocide spraying during the period when orchard fruit trees are in bloom (s. 19 (1)). This indirectly aids preservation of other pollinator species, but only during the blooming period.
Although provisions exist within the Ontario legislation for general ecosystem-wide conservation, there are few instances of provisions made for functional groups of species within ecosystems, agricultural or otherwise. They do exist within the Fish and Wildlife Conservation Act (S.O. 1997, c. 41) and the Provincial Parks Act (R.S.O. 1990). However, in the Fish and Wildlife Conservation Act, specific regulations pertain to traditional game species used for trapping, hunting and fishing (s. 40-47), rather than to species comprising invertebrate communities. While it is recognized that the role of pollinators in ecosystems is important, and that protection should be covered under those acts which demand the conservation of ecosystem structure, the legal protection afforded native, wild pollinators is, at best, indirect, and requires more specific definition of terms and legal intentions.
The two acts that include specific reference to invertebrates are the Fish and Wildlife Conservation Act (S.O. 1997, c. 41) and the Provincial Parks Act (R.S.O. 1990, c. p.34). These acts have been harmonized to define invertebrates, animals and fish in the same way, as seen in Section 2(a-d) of the Fish and Wildlife Conservation Act. There is a broad definition of insects named within the act that does not allow for specific provisions to be made. Thus, a more precise definition of animals is needed to facilitate enforcement of the provisions. Furthermore, the purposes of both acts include conservation and preservation of wildlife and ecosystems, even though pollination as an ecosystem service has not been defined. The Wilderness Areas Act (R.S. O. 1990, c. W.8 ) is anomalous in that it contains no specific regulations regarding conservation or protection of species, but its main objective aids pollinator protection directly, since the purpose of the act is to set apart lands as wilderness areas (s. 1) and to care for and improve those areas (s. 6 (1)(a)). This may serve to slow habitat loss and/or destruction for pollinators, and provide residual areas where species may persist.
The Conservation Land Act (R.S.O. 1990, c. C.28) and Farming and Food Production Act (S.O. 1998, c. 1), were not included in Table 1 because they were found not to have a basis for pollinator protection according to the terms of this study. However, the Conservation Land Act (R.S.O. 1990, c. C.28) does define 'areas of natural and scientific interest' (s. 1). This may be indirectly of some benefit should research show that an area is an important part of the ecosystem for pollinators. The Farming and Food Protection Act (S.O. 1998, c. 1) serves to enforce farm by-laws, and legal protection is offered only to conventional farming practices.
DISCUSSION
The results of the Canadian legislative assessment reveal that inadequacies exist at the federal and provincial levels regarding effective conservation and protection of native pollinators. There are generally few or no specific provisions for dealing directly with
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native pollinators, although some legislation alludes to this. This has important implications because without the necessary legal provisions, Canada might not have the legal capacity to protect its native pollinator populations and their habitats. The dearth of legislative provisions is largely attributable to jurisdiction at the federal level because pollination and its agricultural relationship are a provincial responsibility. However, the role of pollination in maintaining ecosystems makes native, wild pollinator conservation relevant to national and provincial parks agencies that manage parks to achieve ecological integrity. At the provincial level, the pollinator deficit has yet to reach the domains of policy-makers and legislators. Pollinator declines and the roles of wild species are still largely the domains of scientists (despite the activities of NAPPC and similar organizations) who have defined many of the issues but not yet resolved them.
A major limitation of current federal and provincial legislation with respect to native pollinator protection is the terminology involved. Broad terms are generally used, such as 'bees', 'wildlife' and 'animals'. The legislation needs to be amended to make the wording more specific and effective. Although legislation already allows for broad ecosystem protection, the failure to identify specific elements of that system, such as pollinator communities, results in an inadequate basis for pollinator management. Native pollinator populations have been declining in Canada despite these provisions, suggesting that the federal and provincial legislation is ineffective in conserving pollinators. The legislation that is related to, but does not have specific and explicit provisions for, pollinator conservation continues to play an important general role in ecosystem and environmental protection. However, more specific legislation is needed to enhance native pollinator protection.
Within Ontario, the newly instituted Greenbelt Act (S.O. 2005, c. 1) could play an indirect, but important, role for native pollinators. Two of the objectives of the act are to 'preserve agricultural land as a continuing commercial source of food and employment' (s. 5(c)) and to 'provide protection to the land base needed to maintain, restore and improve the ecological and hydrological functions of the Greenbelt Area' (s. 5(e)). Because of the importance of pollination services to farmers, the provisions within this provincial act may be the strongest for wild pollinator conservation, apart from the Bees Act.
Suggested legal changes to accommodate provisions for wild pollinating species
Using the information obtained through this study, recommendations can be made for amending existing, or creating new, legislation especially at the provincial level. A re-definition of pollinators is required in all legislation, reflecting their species diversity and contributions to ecosystem function, and acts related to bees should be amended to include all species of bees and other pollinators, both managed and wild.
The Canadian Pest Management Regulatory Agency (PMRA) of Health Canada is responsible for pesticide registration and administration of the Animal Health Protection Act. This act mentions neither pollinators nor bees, but the PMRA's labelling requirements for registration of pesticides include results of bee toxicity studies and appropriate cautions. Pollination became a critical issue (Kevan and Plowright 1989) in the eventual deregistration of the insecticide, fenitrothion, for broad-scale aerial application in forestry in 1998 (Agriculture Canada 1993; Agriculture and AgriFood Canada 1995) . More recently, pollination and other ecosystem services are being considered by PMRA with respect to environmental protection (Delorme et al. 2005) . Again, at the federal level, a minor amendment to Section 11 of the Animal Health Protection Act could extend a general prohibition on the application of toxic chemicals to flowering plants to a wider array of pollinating species than just honey bees.
The federal National Parks Act (2000, c.32) could be amended to include explicit provisions for native pollinator conservation. The National Parks Act emphasises the importance of maintaining ecological integrity by protecting natural resources and natural processes. Because pollination is one of these natural processes, this act could be amended to include a definition of pollination as a 'natural process supportive of ecological integrity,' so that individual species of native pollinators and their habitats can be identified and thus protected. The concept of restoring ecological integrity to habitats within national and provincial parks could be realized more readily if such provisions for pollinator conservation existed. Identifying pollinators, their services and their habitat needs in law facilitates their conservation and any management interventions that may be required to assist these species.
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Adaptive changes made to parks legislation at the federal level could be complemented by similar amendments to provincial park legislation to produce a consistent approach to pollinator conservation across the country.
The federal Species at Risk Act (2002, c. 29) could be amended to include provisions for native pollinator conservation. This legislation provides protection for wildlife species at risk in Canada to conserve biological diversity, based on assessments of the population status of native species. In the Species at Risk Act, the order Lepidoptera (butterflies and moths) is used instead of Arthropoda, a much wider category that includes all jointedlimbed invertebrates. Although the Committee on the Status of Endangered Wildlife in Canada (COSEWIC, the advisory body to this act) list uses arthropods as a category, the insects on the list are confined to butterflies and moths, perhaps reflecting the human bias towards them. This is a problem for other species that may be at risk, but are not monitored or given protection since they do not fall under any of the defined categories or are not recognised as important. On the COSEWIC list, there are currently 74 plants that are endangered, 48 plants that are threatened and 35 plants that are of special concern (Canadian Species at Risk 2005) . Pollination problems involving some of these species range from wide geographic separation of individual plants (isolation), to apparent lack of appropriate pollinators, erosion of genetic diversity and introgression with exotic species (Ambrose and Kevan 1990).
Another issue is the possible consequences of eliminating some pollinating insects' foraging plant species. In Ontario, noxious weeds are controlled under the Ontario Weed Control Act (R.S.O. 1990, c. W.5), which states that 'Every person in possession of land shall destroy all noxious weeds on it' (s. 3). Unfortunately, many of the plant species deemed noxious are important sources of nectar and pollen for foraging bees, butterflies and other pollinators or serve as larval food plants. For example, various thistles (Cirsium spp. and Carduus spp.) provide abundant nectar for bees and butterflies, yet require elimination under this act. Moreover, all milkweeds (Asclepias spp.) are defined in Ontario as 'noxious weeds' but only the field milkweed (Asclepias syriaca) can be considered as weedy. Swamp milkweed (A. incarnata) and several other species (some noted on the 'Candidate List: 2005' by COSEWIC as needing protection) is also an important host plant for the development of the monarch butterfly, Danaus plexippus (Haribal and Renwick 1998; Ladner and Altizer 2005) . Therefore, destroying its host plants could affect its populations. Changes in plant-pollinator relationships, such as declines in pollinator abundance, could affect endangered plant species adversely, as they often comprise small populations vulnerable to ecological change (Kearns and Inouye 1997) . Thus, a consideration of those endangered plant species that depend on insect pollinators needs to be taken into account. Amendments to this act that create provisions for protecting native insect pollinators could improve the status of endangered and threatened plants that depend on them (and also the converse if the wording were altered appropriately).
Provisions for a suitable definition of 'native pollinator' and their habitats in new or amended legislation would allow for the appropriate management to be instituted. Moreover, a list of the groups of pollinator species to be given protection could be included in the regulations of any amended laws, as in the complementary laws of Canada and the USA that protect migratory birds under the Migratory Bird Treaty (Lyster 1985) . Amending or enacting new legislation for pollinators is important because it creates precedents that could influence other provinces or states in North America (as well as other countries) to pass similar laws.
Other ways to improve native pollinator conservation include creating better management by assessing, and revising current legal regulations and practices to minimize impacts on pollinators from pesticide use, fire management and forest and agricultural practices. These suggestions are of importance to pollinator conservation, but without hard legislation such initiatives become discretionary. A review of national and regional species conservation plans and monitoring should ensure that pollination, as a process, is included when restoring ecological relationships. Including the importance of pollinator conservation in the education and training of land resource managers is vital. Similarly, educating the public on the importance of pollinator conservation and working with other pollinator conservation programmes could enhance native pollinator protection at different levels, e.g. the Pollinator Watch initiative of the Environmental Monitoring and Assessment Network (EMAN) of Environment Canada.
With the decline in the number of native pollinators in Canada, especially in the southern regions, there is a clear need for active conservation that includes native, wild pollinators and not just commercially-managed pollinators. Both provincial and federal levels of Canadian government need to create the necessary legal provisions for the protection and management of native pollinators to ensure the continuation of the services they provide to nature, agriculture and society.
